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(57)Abstract: 

PURPOSE: To form a glass layer which has a high insulating property and is durable against 
repeated firing, in a glass material for circuit substrate, 

CONSTITUTION: This glass material for circuit board contains a boron silicate glass frit 
containing 43-55mol% Si02. 15-24mol% AI203, 14-21mol% MgO, 3-15mol% ZnO and 2- 
14mol% BaO and an alumina filler as an inorganic filler. Since the glass material does not 
contain lead oxide, it hardly foams at the time of firing, thus, a dense glass layer with a high 
insulating property is formed. Also the glass layer endures repeated firing, because it 
incorporates crystal layers of cordierite and garnite. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by lAe use of this translation . 

1 .This docviment has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



rcS?] Si02 43-55-mol % and aluminum 203 15-24-mol % and MgO ~ 14-21-mol % and ZnO - 3- 
15-mol % and Ba03 2-14-mol % - a glass material for the circuit boards contaimng an mcluded HOU 
silicic acid system glass frit and an inorganic substance filler. .j. ^ „ 

rClaim 21 The circuit board which consists of a glass material characterized by providmg the foUowmg 
An insulating substrate A laminating wiring layer which is formed on said insulating substrate and 
becomes in piles about two or more wiring layers a glass layer for being ananged between said winng 
layers and insulating between said wiring layers - having ~ said gla^s layer -^ Si02 43-55-mol and 
aluminum 203 15-24-mol % and MgO - 14-21-mol % and ZnO ~ 3-15-mol % and Ba03 2-14-mol % 
- an included HOU silicic acid system glass fiit An inorganic substance filler 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[industrial Application] This invention relates to the circuit board which used the glass material for the 
circuit boards, and it. 

[Description of the Prior Art] The thing equipped with the glass layer for being arranged between the 
laminating wiring layer which is formed on an insulating substrate and an insulatmg substrate, and 
becomes in piles about two or more wiring layers as the circuit board for realizing densification of firont 
wiring, and each wiring layer which constitutes a laminating wiring layer, and insulatmg between each 

wiring layer is known. ' .. , ,. , ' ^ i • „ 

10003] By the way, the glass layer for insulating between the wirmg layers which constitute a laminating 
wiring layer is constituted from the glass material which contains lead oxide like for example, HOU lead 
silicate glass by this kind of circuit board (for example, JP,4-6045.B, JP,1-21106,B, JP,63-16345,B). 

[Problem(s) to be Solved by the Invention] Said conventional circuit board will be obtained, if the 
laminating of a wiring layer and the glass layer is carried out to order and a laminating wiring layer is 
prepared on an insulating substrate. Here, a glass layer prints and dries the paste contaimng a glass 
material an above-mentioned inorganic substance filler, and an above-mentioned organic vehicle, and is 
formed by calcinating after that. However, lead oxide is returned by the carbon contained in the orgamc 
vehicle at the time of baking since the lead oxide which is easy to be returned is included, consequently 
a glass material is CO and C02. Since it generates, it is easy to form a porous glass layer. A porous 
layer tends to absorb the moisture in air, and pressure resistance and insulation fall. 
[0005] Moreover, since irregularity [ a porous glass layer / the surface ], it becomes the hindrance m the 
case of finizing a wiring layer. About the glass material for the circuit boards, the purpose of this 
invention has high insulation, and is to enable it to form the glass layer which can be equal to repeat 
baking. Other purposes are to raise the insulation between wiring layers about the circuit board in which 
the wiring layer was formed in piles on an insulating subsfrate. 

[MeSs for Solving the Problem] a glass material for the circuit boards concerning this invention - Si02 
43-55-mol % and aluminum 203 15-24-mol % and MgO ~ 14-21-mol % and ZnO -- 3-15-mol % and 
Ba03 2-14-mol % - an included HOU silicic acid system glass frit and an inorganic substance filler are 

included. . , 

[0007] The circuit board concerning this invention is equipped with a glass layer for being arranged 
between a laminating wiring layer which is formed on an insulating substrate and an insulating 
and becomes in piles about two or more wiring layers, and a wiring layer which forms a laminating 
wiring layer, and insulating between wiring layers, a glass layer - Si02 43-55-mol % and aluminum 
203 15-24-mol % and MgO ~ 14-21-mol % and ZnO ~ 3-15-mol % and Ba03 2-14-mol % ~ it 
consists of glass materials containing an included HOU silicic acid system glass frit and an inorganic 
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substance filler. 

[Function] Since the glass material for the circuit boards concerning this invention does not contain the 
lead oxide which is easy to be returned, it cannot foam easily at the time of baking, and it can form a 
good pressure-resistant and insulating glass layer. Moreover, if this glass material is calcinated, it will 
generate Ghana Ito and cordierite. For this reason, the glass layer formed with this glass material can be 

equal to repeat baking. . , , , , ^ x. 

[0009] The circuit board concerning this invention is insulated by the glass layer which between two or 
more wiring layers which constitute the laminating wiring layer prepared on the insulating substrate 
becomes from an above-mentioned glass material. For this reason, a laminating wiring layer has the high 
insulation between wiring layers. 

[0010] J • , • U T 

[Example] The circuit board which starts one example of this mvention at drawing 1 is shown. In 
drawing, the circuit board 1 mainly consists of an insulating substrate 2, a laminating wiring layer 3 
formed on the insulating substrate 2, and a glass layer 4 prepared in the laminating wiring layer 3. An 
insulating substrate 2 is tabular [ rectangular ], for example, is a product made fi-om alumina ceramics. 
This insulating substrate 2 is a multilayer substrate which consists of a sheet which the plurahty 
obtained by carrying out the laminating of two or more ceramic green sheets, and calcinating them 
unified, and has the internal wiring layer (not shown) inside. 

[00 11] The laminating wiring layer 3 was formed in piles on the 1st wiring layer 5 formed on the 
insulating substrate 2, and the 1st wiring layer 5, and is equipped with the 1st wiring layer 5 and the 2nd 
crossing wiring layer 6. In addition, a part of laminating wiring layer 3 is displayed by a diagram, and it 
is omitting for details. The 1 st wiring layer 5 and the 2nd wiring layer 6 consist of conductor matenal of 
a silver system or a copper system, and are connected through the internal wiring layer and beer hall 
which were prepared in the insulating substrate 2 by the predetermined part. 

[0012] As shown in drawing 2 , the glass layer 4 is arranged between the 1st wiring layer 5 and the 2nd 
wiring layer 6 in the intersection of the 1st wiring layer 5 and the 2nd wiring layer 6, and has insulated 
the 1st wiring layer 5 and the 2nd wiring layer 6. The glass layer 4 consists of a glass matenal for the 
circuit boards concerning this invention. This glass material contains for example, the alumina filler as a 
HOU silicic acid system glass Mt and an inorganic substance filler. 

[0013] a HOU silicic acid system glass fiit -- Si02 43-55-mol % and aluminum 203 15-24-mol % and 
MgO ~ 14-21-mol % and ZnO - 3-15-mol % and Ba03 2-14-mol % -- it contains. Here, it is Si02. It is 
a component for the softening temperature of a glass material raising the degree of sintering of lowering 
and a glass material, aluminum 203 It is a component for constituting the crystal phase of Ghana Ito and 
cordierite in the glass layer 4. MgO is a component for forming the crystal phase of cordiente in the 
glass layer 4. ZnO is a component for forming Ghana Ito's crystal phase in the glass layer 4. Ba03 Si02 
It is a component for lowering the softening temperature of a glass material similarly and raising the 
degree of sintering of a glass material. 

[0014] An alumina filler is a component for raising the acid resistance of the glass layer 4, and 
compactness, and falling thermal resistance. Since a glass material cannot foam easily at the time of 
baking, the glass layer 4 which consists of such a glass material cannot become porosity-like easily. For 
this reason, the glass layer 4 has pressure resistance and good insulation, and the insulation of the 1st 
wiring layer 5 and the 2nd wiring layer 6 can be raised in the laminating wiring layer 3. 
[0015] Next, the manufacture method of said circuit board 1 is explained. First, an insulating substrate 2 
is prepared. Baking of for example, a ceramic green sheet obtains an insulating substrate 2. When an 
insulating substrate 2 is a muUilayered circuit board, two or more ceramic green sheets are prepared, a 
conductor-material paste is used for each ceramic green sheet, and a predetermined interiial circuit 
pattern is printed. Moreover, the beer hall for connecting both internal wiring is formed in a 
predetermined part. And the laminating of the ceramic green sheet is carried out to predetermined order, 
and it is really calcinated. 

[0016] Next, the 1st wiring layer 5 is formed in the predetermined part on an insulating substrate 2. The 
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1st wiring layer 5 will be obtained if the paste which consists of an above-mentioned conductor material 
is printed and calcinated on an insulating substrate 2. Next, the glass layer 4 is fonned in the 
predetermined part on the 1 st wiring layer 5. The glass layer 4.will be obtained^ if the glass paste 
containing an above-mentioned glass material is anranged to the predetermined part on the 1st wirmg 
layer 5 and this is calcinated. - ^ , •,• • j 

r00171 The glass paste for forming the glass layer 4 kneads an above-mentioned hoe silicic acid system 
glass frit an alumina filler, and a vehicle, a HOU silicic acid system glass frit mixing an above- 
mentioned mineral constituent at a predetermined rate, vitrifying by the dissolution, and carrying out 
water cooling of this ~ or it will be obtained if the glass piece obtained by passing on a thick griddle and 
fabricating in the shape of a flake is. ground in the shape of impalpable powder using an alumma ball 
mill etc Under the present circumstances, as for the mean particle diametier of impalpable powder, it is 
desirable to set it as 1-4 micrometers. As for an alumina filler, it is desirable that mean particle diameter 
uses preferably i -4 micrometers of 2-3-micrometer things. The general thing in which a vehicle contams 
beta or alpha terpineol, n-butyl carbitol, butyl carbitol acetate, ethyl carbitol acetate, etc. as a solvent, 
including ethyl cellulose,apolyvinylbutyral, etc. asabindermaybeused. . , . . ^ . vi 

[00181 In addition when manufacturing the above-mentioned paste for glass matenals, it is desirable 
that a HOU siUcic acid system glass frit sets [ 30 - 95 % of the weight and an alumina filler ] up the 
mixed rate of a HOU silicic acid system glass Mt and an alumina filler so that it may become 5 - 70% of 
the weight When the rate of a HOU silicic acid system glass fiit is less than 30 % of the weight, the 
glass frits which fill the opening of the glass layer 4 run short, and the glass layer 4 becomes porosity as 
aresuh. On the contrary, when exceeding 95 % of the weight, the fumness of the glass layer 4 is spoiled 
at the time of repeat baking. , . • t-i / 

r00191 In case an above-mentioned glass material paste is calcmated, it is desurable to set burmng 
temperature as 850-900 degrees C. In a baking production process, an above-mentioned glass material 
forms the crystal phase of cordierite and Ghana Ito. Next, the 2nd wiring layer 6 is formed. The 2nd 
wiring layer 6 prints the paste which consists of an above-mentioned conductor matenal by the 
predetermined pattern on an insulating substrate 2 so that the 1st wiring layer 5 may be intersected on 
tiie glass layer 4 and if this is calcinated, it will be obtained. Here, although the glass layer 4 will 
receive baking processing again, since it contains the crystal phaSe of cordierite and Ghana Ito, it can be 

equal to repeat baking. . , • 1.1 , j 

FExample of an experiment] The mean particle diameter of the presentation shown m a table 1 prepared 
the glass frit which is 2 micrometers. And mean particle diameter carried out wet blending of the 30 % 
of the weight of the alumina fillers which are 1-3 micrometers to 70 % of the weight of this glass frit. 
Under the present circumstances, mixing time was set up in 6 - 12 hours using an alumma pot null and 
alumina balls. Moreover, water or a methanol was used for the solvent. 

[00201 Next mixture desiccation was carried out, it hung on the sieve of 100-300 meshes, and the glass 
material was obtained. The mean particle diameter of this glass material was 1 -3 micrometers. Next. 10 
% of the weight of terpineol was mixed with 85 % of the weight of glass matenals, and 5 % of the 
weight of ethyl cellulose, and it pasted using 3 rolls. The obtained paste was printed so that thickness 
might be set to 20-40 micrometers. using the usual thick-fihn technique on a wiring layer with a 
thickness of 15 micrometers formed on the insulating substrate, and after drying this paste for 10 - 30 
minutes at 100-120 degrees C, it calcinated for 30 minutes at 900 degrees C. Thereby, the glass layer 
was obtained on the wiring layer. . ^ . , *u- 1 

[00211 Next the wiring layer with a thickness of 15 micrometers was fomied m piles by the usual thick- 
fihn technique on the glass layer. Thus, about the sample of the obtained circuit board, the amount of 
crystals of the Ghana Ito and cordierite which are contained in a glass layer, and the insulation resistance 
value and withstand voltage value of a glass layer were measured. A result is shown in a table 1 . In 
addition, it asked for the amount of crystals, insulation resistance, and withstand voltage as follows. 
(The amount of crystal generation) The calibration curve was specifically created using the authentic 
sample containing the predetermined amount of crystals using the X diffraction direction, and the 
amount of crystal generation was calculated according to this calibration curve. 
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(Insulation resistance) It measured based on nS-C2 141. 
r00221 In addition, 1 014ohms or more are success. 

(Withstand voltage) It measured based on nS-C2141. In addition, lOkV or more is success, 

[0023] 
[A table 1] 
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r00241 In a table 1, sample No.9, and 10 and 1 1 are the examples of a comparison. The glass layer which 
consists of a glass material of this invention is understood that each insulation resistance and withstand 
voltage are good so that clearly from a table 1. 

TEffect of the Invention] Since the glass material for the circuit boards concerning this invention 
contains the HOU silicic acid system glass frit and inorganic substance filler of an above-mentioned 
presentation insulation is high and can form the glass layer which can be equal to repeat baking. In the 
laminating wiring layer formed on the insulating substrate, since the circuit board concerning this 
invention forms the glass layer for insulating between wiring layers with the above-mentioned glass 
material, its insulation between wiring layers is higji. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation . 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 3ic)K4e4e g^ows thc word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[BriefDescription of the Drawings] i x^.i. - • ^ 

[Drawing 11 The perspective diagram of the circuit board concermng one example of this mvention. 
[Drawing 21 The II-II cross section of drawin g 1 . ■ 
[Description of Notations] 

1 Circuit Board 

2 Insulating Substrate 

3 Laminating Wiring Layer 

4 Glass Layer 

5 1st Wiring Layer 

6 2nd Wiring Layer 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2/9/2004 



Page 1 of 1 

* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused loy tHe use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 4: 4e * 4c shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

I . ' 

■-■:„; ■ ' ■ - L ' ^ ■■ ^v i'' "w r! ; ! M ' i -; ji;i;; ! .!i;.. ■■-■■i.Lj.j..j.^J ^ 

^ 

DRAWINGS 




[Drawing 21 




[Translation done.] 
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